Electrolyte and water transport in the newt renal tubule due to the action of low-molecular fractions isolated from the intestine of the hibernating ground squirrel.
The micropuncture technique and X-ray microanalyses were used to evaluate Na, K, Ca, Mg, Cl and fluid transport in the early distal tubule mediated by low-molecular fractions isolated from the intestine of the hibernating ground squirrel (HSI). Perfusion of intertubular capillaries with a solution containing HSI with a molecular weight of 1-10 kD (0.1 mg.ml-1) decreased the relative reabsorption of fluid, Ca and Mg. The other low-molecular fraction 1-10 kD of m.v. (0.1 mg.ml-1) isolated from the intestine of alert ground squirrels (ASI 1-10) caused no significant changes of the ionic concentration and inulin concentration index in the distal tubule. Fraction 1 with molecular weight 1.2-4.5 kD (0.1 mg.ml-1) obtained by further division of HSI 1-10, decreased the reabsorption of fluid and ions under study. Fractions 2 (m.w. 0.98 kD) and 3 (m.w. 0.89 kD) had no effect on the ion and fluid transport in the same tubule. The addition of naloxone (0.4 mg.ml-1) blocked the action mediated by HSI 1-10 or fraction 1. Thus, the substance(s) capable of regulating Ca, Mg, and fluid transport in the distal tubule likely to be mediated by the opiate-dependent process has a molecular weight of 1.2-4.5 kD.